Fifty drought tolerant groundnut genotypes of groundnut were evaluated for their genetic diversity with regards to kernel yield and yield attributing characters. The genotypes were classified into nine clusters, based on Mahalanobis D 2 statistic. Geographical origin, habit group and genetic diversity were observed to be unrelated, as genotypes from the same centre and habit group were grouped into different clusters. Results on inter-cluster distances revealed maximum diversity between genotypes of cluster VI and VIII. Intra-cluster distance was maximum for cluster VIII, indicating the existence of high variability within the cluster. A perusal of the results on cluster means revealed high pod yield per plant, kernel yield per plant, pods per plant, filled pods per plant and kernels per plant for cluster IX, while 100 kernel weight and specific leaf area (SLA) at 60 DAS were more for cluster VIII , indicating the desirability of genotypes from these clusters for improvement of respective traits. Further, 100 kernel weight and haulm yield per plant together had accounted for 92.25 per cent of the total genetic divergence indicating their importance in the choice of parents for hybridization programmes.
Introduction
Groundnut (Arachis hypogaea L.) is one of the most important oil seed crops of India and contributes to about 30 per cent of the total domestic vegetable oil supply. Andhra Pradesh is one of the major groundnut growing states with an area of 14.99 lakh ha under kharif and 2.66 lakh ha under rabi and summer situations. In kharif season, groundnut is mainly cultivated under rainfed conditions. Major constraints in kharif production are abiotic stresses, namely, drought and low light in addition to biotic stresses, namely, late leaf spot, rust, sucking insects and leaf webber. Keeping these constraints in view, high yielding groundnut varieties with improved performance in rainfed situation have been bred and released in Andhra Pradesh from time to time. For bringing about further improvement in yield of groundnut under rainfed situation, it is essential to know the extent of diversity among the released and pre-release and germplasm groundnut cultures. In this direction studies on genetic divergence among the identified drought tolerant groundnut genotypes are essential for planning an efficient and successful hybridization programme, since the cross involving genetically diverse parents is likely to produce high heterotic effects and also more variability in the segregating generations for effective selections (Arunachalam, 1981 and Venkateswarlu et al., 2011) . Further, biometric techniques such as multivariate analysis based on Mahalanobis's D 2 statistic (Mahalanobis, 1936) quantifies the degree of genetic divergence amongst biological populations and assesses the relative contribution of various attributes to total divergence. Genetic diversity studies also help to determine the inherent potential of a cross for heterosis and frequency of the desirable recombinants in advanced generations. In this context, the present study was undertaken to classify and understand the nature and magnitude of genetic diversity among the released and pre-release drought tolerant groundnut genotypes of Agricultural Research Station, Kadiri of Andhra Pradesh state using Mahalanobis D 2 statistic.
Materials and methods
Experimental material for the present investigation comprised of 50 drought tolerant groundnut genotypes screened for drought tolerance from 2010-2013 at Agricultural Research Station, Kadiri of Acharya N. G. Ranga Agricultural University (Annual Reports, 2010 -2013 . The 50 genotypes studied comprised of 13 were from ICRISAT, one from Tirupathi and 36 from Kadiri. Among these, Dharani from Regional Agricultural Research Station, Tirupathi; and Kadiri 4, Kadiri 6, Kadiri 9, Kadiri Harithandhra (KH), Anantha and Vemana from Kadiri are released as drought tolerant varieties. These genotypes were sown during kharif' 2014 in a randomized block design with three replications at the PG Block of College Farm, Agricultural College, Mahanandi. Seeds of each genotype were sown in two-rows of 6m length at spacing of 30cm between rows and 10cm between the plants within the row. All recommended practices were followed to raise a healthy crop. Observations were recorded on days to maturity, plant height, pods per plant, filled pods per plant, kernels per plant, sound mature kernel per cent, 100 kernel weight, pod yield per plant, kernel yield per plant, shelling per cent, SPAD chlorophyll meter reading (SCMR), specific leaf area (SLA) and haulm yield per plant. Observations for all the above traits were recorded from five randomly selected plants for each genotype, in each replication, except for days to maturity which was recorded based on all plants of the genotype. The data obtained was then subjected to standard statistical procedures. Genetic diversity in the material was analyzed using Mahalanobis D 2 statistic (Rao, 1952) and the varieties were grouped into different clusters according to Tocher's method.
Results and discussion
Analysis of variance (Table 1) revealed highly significant differences for all quantitative characters studied indicating the existence of sufficient variability for effective selection. Further, the 50 genotypes studied were grouped into nine clusters (Table 2) , based on the relative magnitude of D 2 values. Among the nine clusters, cluster I consisted of maximum genotypes (26), representing collections from Kadiri, ICRISAT, and Tirupati groundnut breeding research stations of Andhra Pradesh, while cluster III had nine collections from Kadiri, cluster IV had seven collections from ICRISAT and Kadiri, cluster VIII had three collections from Kadiri, The clusters II, V, VI, VII and IX were however, with single genotype from Kadiri. The mode of distribution of genotypes from different geographical regions into various clusters was at random indicating that geographic diversity and genetic diversity are not related. Genotypes chosen from the same ecogeographic region were observed to be present in different clusters as well as in the same cluster, while genotypes from diverse geographical regions were included in the same cluster. The findings are in conformity with the reports of Kumar et al (2012) . The production of greater diversity by genetic drift and selection, compared to that produced by geography was also observed in the present study. Genotypes from Kadiri were observed to be distributed over all the nine clusters while, genotypes from diverse geographical regions of the state were placed in the same cluster (clusters I and IV). The results are in agreement with the reports of Kumar et al (2012) . A further, classification of the genotypes in each cluster based on habit group also revealed the distribution of genotypes to be at random indicating that habit group and genetic diversity were also not related. Genotypes from the same habit group were observed to be present in different clusters (clusters I, II, III, IV, VIII, IX for the Virginia habit group and clusters I, IV, V, VI and VII for the Spanish bunch habit group) as well as in the same cluster (cluster I and IV).
An analysis of the inter and intra-cluster distances (Table 3) revealed maximum inter-cluster distance between clusters VI and VIII (6041.01) followed by I and VIII (4324.52); IV and VIII (4255.95) and VIII and IX (2897.6) indicating that genotypes from these clusters were highly divergent meriting their consideration in selection for hybridization. Similar greater diversity between genotypes from different clusters based on their inter cluster distance has also been reported earlier in the crop (Kumar et al., 2012) . Minimum inter-cluster distance was observed between the clusters, V and VII (110.81) indicating their close relationship and similarity with regards to the characters studied for most of the genotypes in the two clusters. Further, intra-cluster distance was observed to be minimum for cluster I (12.72) and maximum for cluster VIII (272.27), while it was zero for clusters II, V, VI, VII and IX as they included only single genotype. The genotypes included in cluster VIII, exhibiting maximum intra-cluster distance, are inferred to be more divergent than those in other clusters. A perusal of the results on cluster means for yield and yield components (Table 4 ) revealed considerable differences between the clusters for all characters under study. High number of pods per plant, filled pods per plant, kernels per plant, pod yield per plant, kernel yield per plant and haulm yield per plant were noticed for the monogenotypic cluster IX, comprising of K1847 genotype. However, 100 kernel weight and SLA were more for cluster VIII. In contrast, high SMK and early maturity was noticed for cluster VII; low plant height and high shelling per cent was observed for cluster V; and high SCMR was recorded for cluster VI, indicating the importance of selection of genotypes from the corresponding clusters in hybridization programmes for effecting improvement of the respective traits. Hybridization of K1847 categorized to cluster IX with K1879 of cluster VIII exhibiting high 100 kernel weight (48.78) is predicted to result in desirable and diverse combinations with high kernel yield and pod yields in addition to high 100 kernel weight. Similarly, hybridization between genotypes of cluster V and VIII are predicted to result in diverse combinations exhibiting superior shelling per cent, 100 kernel weight and SLA in addition to low plant height. Crossing of genotypes from cluster VI with those from cluster VIII are expected to result in highly diverse genotypes with high 100 kernel weight, SLA and SCMR, while hybridization of genotypes from cluster VII and cluster VIII are assumed to result in early maturing genotypes with high 100 kernel weight, SMK and SLA.
Information on the relative contribution of various plant characters towards divergence has also been reported to aid the breeder in choice of parents for hybridization and effective selections in the advance generations (Suneetha et al., 2012) . In the present study, 100 kernel weight contributed maximum (58.78%), followed by haulm yield per plant (33.47%) towards the total divergence (Table  5) . Similar results were reported earlier (Venkateswarlu et al., 2011) for 100 kernel weight and haulm yield per plant (Dashora and Nagda, 2004) . Contribution of the remaining characters to total divergence was, however, relatively low. Therefore, 100 kernel weight and haulm yield per plant contributing to 92.25 per cent of the total divergence need to be stressed in selection of parents for hybridization. 
